It is possible to deduce some information about the time constant /-L without using Wierman and Reh's (1978) renewal theorem.
In the theory of first-passage percolation on the square lattice it is commonly deplored that Kingman's sub additive ergodic theorem provides no method for evaluating the time constant /-L. This letter aims to show that, at least in some cases, it is possible to deduce some information about this number /-L from Kingman's arguments.
We shall give a direct proof that /-L(U) = 0 if the atom at 0 U(O) of the travel-time distribution satisfies U(O)~!, without the renewal theorem that Wierman and Reh (1978) used in their original proof of this fact. (The converse implication, which is much harder, was proved by Kesten (1980) .) Furthermore our method suggests an interesting question.
The setting of first -passage percolation theory is described by Smythe and Wierman (1978) and also in the recent survey of Wierman (1982) . We follow the notations of this survey. We take U to be the common distribution function of the independent random variables which represent the travel times of the bonds of the square lattice. We assume U(O-) = 0 and J~oo xU(dx) < +00. The unrestricted point-to-point first-passage time from the point (m, 0) to (n, 0), denoted by llm.m is the minimum of the sum of the travel times of the bonds forming a self-avoiding path from (m,O) to (n,O), the minimum being taken over all such paths. From Kingman's theorem applied to the subadditive, stationary process llm.m it is known that n -1 aO. n converges almost surely and in mean to some constant. This constant is attached to the distribution U and called the 'time constant' /-L(U).
But Kingman's theory says more. According to the proof of the decomposition theorem of a subadditive process, the sequence n -1 I;:ci (aO. r -al,r) has a weak limit point in L t, say f, and /-L(U) = E(f). Now, under the assumption U(O)~!, Harris's pioneering result tells us that any bounded set can be surrounded, almost surely, by an instantaneous closed circuit. By instantaneous we mean that the total travel time is O. Then it is obvious that, for n large enough, aO. n -al,n equals the time to travel from (0,0) to the smallest instantaneous closed circuit surrounding the two points (0,0) and (1, 0), minus the time to travel from (1, 0) to the same circuit. Hence the sequence
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